The hypersensitive response (HR), characterized by a rapid and localized cell death at the inoculation site, is one of the most efficient resistance reactions to pathogen attack in plants. The transcription factor AtMYB30 was identified as a positive regulator of the HR and resistance responses during interactions between Arabidopsis and bacteria. Here, we show that AtMYB30 and the secreted phospholipase AtsPLA 2 -α physically interact in vivo, following the AtMYB30-mediated specific relocalization of AtsPLA 2 -α from cytoplasmic vesicles to the plant cell nucleus. This protein interaction leads to repression of AtMYB30 transcriptional activity and negative regulation of plant HR. Moreover, Atspla 2 -α mutant plants are more resistant to bacterial inoculation, whereas AtsPLA 2 -α overexpression leads to decreased resistance, confirming that AtsPLA 2 -α is a negative regulator of AtMYB30-mediated defense. These data underline the importance of cellular dynamics and, particularly, protein translocation to the nucleus, for defense-associated gene regulation in plants.
D
uring evolution, plants have developed sophisticated mechanisms to recognize attacking organisms and to translate this perception into an adaptive response, thereby limiting spread of the pathogen within the plant. Plant defense reactions include programmed cell death (hypersensitive response; HR), modifications of cell walls, and the production of reactive oxygen species and antimicrobial proteins. The HR, rapidly induced in plant cells directly in contact with the pathogen, is thought to play an essential role in pathogen confinement and, consequently, in disease resistance (1) .
Transcriptional reprogramming is a crucial step of plant defense in response to pathogen recognition, involving major changes in gene expression. Several families of transcription factors (TFs), including TGA-bZIP, ERF, MYB, WHRILY, and WRKY families, have been implicated in defense gene regulation in response to pathogen infection, pathogen-derived elicitors, and signaling molecules (2) . Plant MYB proteins are involved in the control of plant-specific processes, including secondary metabolism, cell fate and development, as well as in plant responses to a variety of environmental stimuli and in mediating hormone actions (3, 4) .
The MYB gene AtMYB30 was isolated on the basis of its early, transient, and specific expression in Arabidopsis after inoculation with avirulent bacteria (5) . Plants overexpressing AtMYB30 show accelerated and stronger HR in response to avirulent pathogens, together with increased resistance and accumulation of HR molecular markers. These and other results identified AtMYB30 as a positive regulator of the signaling pathway controlling the establishment of cell death in response to pathogen attack (6) . Putative AtMYB30 target genes are involved in the lipid biosynthesis pathway that leads to the production of very long chain fatty acids (VLCFAs), suggesting a role of this pathway in the control of the HR and plant defense responses (7) . Phospholipase A 2 s (PLA 2 s) hydrolyze membrane glycerophospholipids to yield lysophospholipids and free fatty acids in response to hormones and external stimuli. In animals, PLA 2 enzymes and their enzymatic products are involved in diverse cellular responses, including bioactive lipid production, inflammation, host defense, and signal transduction (8) . Evidence that phospholipid-derived molecules act as second messengers in plant signaling is also accumulating (9) . Plant PLA 2 s activities have been implicated in plant growth, development, stress responses, and defense signaling (10, 11) . In Arabidopsis, the secretory PLA 2 family (AtsPLAs) consists of four isoforms denoted AtsPLA 2 -α, -β, -γ, and -δ (10) . Plant sPLA 2 s contain N-terminal signal peptides and are of low molecular mass (13-18 kDa) after secretion. sPLA 2 s have a highly conserved Ca 2+ -binding loop and an active site motif with a conserved His/Asp dyad (12) .
TFs interact with a variety of proteins that act as regulatory molecules to modulate transcriptional activity in both plant and animal cells. Here, we set out to identify proteins that interact with AtMYB30 by using a yeast two-hybrid (Y2H) screen. We describe the identification of AtsPLA 2 -α and its AtMYB30-mediated specific relocalization from cytoplasmic vesicles to the cell nucleus, where both proteins physically interact. Our results establish AtsPLA 2 -α as a negative regulator of AtMYB30-mediated plant defense responses.
Results
Identification of AtsPLA 2 -α. To identify AtMYB30-interacting proteins, AtMYB30 was used as bait to screen a Y2H Arabidopsis cDNA library generated from mRNAs isolated from leaf tissue after bacterial inoculation. Different prey cDNA clones were identified. Here, we describe the identification of a partial cDNA clone encoding the last 119 amino acid residues of the secretory phospholipase A 2 -alpha (AtsPLA 2 -α; At2g06925). Fig.  S1 shows the specificity of the interaction between AtsPLA 2 -α and AtMYB30 in yeast.
Although individual proteins were detected after transformation, the efficiency of single-cell cotransformation with both AtMYB30 and AtsPLA 2 -α was not high enough to allow colocalization studies. Therefore, transient protein expression was undertaken in Nicotiana benthamiana. AtMYB30 and AtsPLA 2 -α presented identical subcellular localization in N. benthamiana and Arabidopsis both 36 and 48 hours after inoculation (hpi) (Fig. S2) , validating our strategy to use N. benthamiana as a heterologous system. When AtsPLA 2 -α was coexpressed with AtMYB30, AtsPLA 2 -α was partially relocalized to the cell nucleus (20% of nuclei; Fig. 1  A and B) . The three other Arabidopsis proteins of the AtsPLA 2 family, AtsPLA 2 -β, -γ, and -δ, which present the same subcellular localization and expression level that AtsPLA 2 -α, were not relocalized to the nucleus in the presence of AtMYB30 (Fig. 1 C  and D; Fig. S3 ). In addition, no relocalization of AtsPLA 2 -α was detected after coexpression with the unrelated MYB TF AtMYB123 (ref. 13 ; Fig. 1 E and F) . Expression of an AtMYB30 version lacking its MYB domain (AtMYB30ΔMYB), which is not exclusively localized in the nucleus but ubiquitously distributed throughout the cell, is not sufficient to induce the nuclear targeting of AtsPLA 2 -α ( Fig. 1 G and H) , indicating that the MYB domain in AtMYB30 is necessary for AtsPLA 2 -α nuclear relocalization. In addition, AtsPLA 2 -α nuclear targeting is independent of its enzymatic activity because the inactive catalytic mutant AtsPLA 2 -α-H62Q (12) is also relocalized to the nucleus in the presence of AtMYB30 ( Fig. 1 I and J) . Finally, expression of full-length proteins fused to YFPvenus (YFPv) was confirmed by Western blot in all cases (Fig. S4) , showing that nuclear detection of YFP fluorescence is due to nuclear relocalization of AtsPLA 2 -α and not passive diffusion of truncated YFPv.
Biochemical validation of the AtMYB30-mediated relocalization of AtsPLA 2 -α was obtained by purifying nuclei from cells expressing the different constructs. AtMYB30 was detected only in nuclear fractions, whereas HA-tagged AtsPLA 2 s were consistently found in the supernatant fraction, from which nuclei had been removed (Fig. S5A) . We next tested the specificity of the weak signal observed in nuclear fractions only when coexpressing AtMYB30 and AtsPLA 2 -α or AtsPLA 2 -α-H62Q (Fig. S5A ). All AtsPLA 2 s were detected after anti-HA immunoprecipitation of nuclei-depleted fractions (Fig. S5B) , whereas only AtsPLA 2 -α and AtsPLA 2 -α-H62Q, but not AtsPLA 2 -β, -γ, or -δ, were detected in nuclear fractions when coexpressed with AtMYB30 but not AtMYB123 (Fig. S5C) . Moreover, AtMYB30 was specifically detected after anti-HA immunoprecipitation only in nuclear fractions containing AtsPLA 2 -α or AtsPLA 2 -α-H62Q (Fig. S5 B and C) .
Our data demonstrate the specificity of AtMYB30-mediated AtsPLA 2 -α nuclear targeting and strongly suggest that AtsPLA 2 -α is able to interact with AtMYB30 in the nucleus. (Table 1 ). These data show that AtsPLA 2 -α interacts with AtMYB30 in the nucleus and that this protein interaction does not depend on the enzymatic activity of AtsPLA 2 -α, in agreement with data obtained in yeast (Fig. S1B) . When AtMYB30-CFP was coexpressed with the nuclear TF AtMYB123-YFPv, no protein interaction could be detected, as shown by an average CFP lifetime that is not significantly different from that of AtMYB30-CFP alone, confirming that reduction of AtMYB30-CFP lifetime in the presence of AtsPLA 2 -α-YFPv is not due to nonspecific transfer of energy between the two fluorophores. Although AtsPLA 2 -α is not relocalized to the nucleus by AtMYB30ΔMYB, both proteins colocalize in the cytoplasm ( Fig. 1 G and H) . However, no physical interaction between the two proteins was detected in the cytoplasm, as shown by an average CFP lifetime similar to that of the CFP alone ( Table 1 ), indicating that the MYB domain of AtMYB30 is necessary for the interaction with AtsPLA 2 -α. Finally, no evidence of protein interaction between AtMYB30-CFP and AtsPLA 2 -β-YFPv, AtsPLA 2 -γ-YFPv, or AtsPLA 2 -δ-YFPv could be obtained, in agreement with the observation that neither of these proteins was relocalized to the nucleus in the presence of AtMYB30 ( (14), was proposed as one of the target genes of AtMYB30 (7). We next tested the effect of AtsPLA 2 -α on AtMYB30-mediated transcriptional activation of the KCS1 promoter (KCS1p) fused to a GUS reporter gene. As reported, overexpression of AtMYB30 induced KCS1p transcriptional activation ( Fig. 2A) . Interestingly, when coexpressed with AtsPLA 2 -α, or the catalytic mutant AtsPLA 2 -α-H62Q, AtMYB30-mediated transcriptional activation of KCS1p was significantly reduced ( Fig. 2A) , indicating that the observed effect does not depend on AtsPLA 2 -α enzymatic activity. In contrast, no effect on KCS1p activation was observed when the other AtsPLA 2 isoforms were coexpressed with AtMYB30, underlining the specific effect of AtsPLA 2 -α in the control of AtMYB30 transcriptional activity. Western blot confirmed equal protein expression (Fig. 2B) . , with AtMYB30 has a negative effect on the development of the AvrRpt2-triggered HR, whereas the other AtsPLA 2 s do not affect HR progress, demonstrating that the negative effect of AtsPLA 2 -α on HR development is specific and independent of its enzymatic activity (Fig. 3A) . These results were confirmed by quantification of the uptake of Evans blue and ion leakage measurements in leaf disk assays. In the presence of AvrRpt2, both the accumulation of Evans blue and conductivity values were significantly lower in leaves coexpressing AtMYB30 and AtsPLA 2 -α, or AtsPLA 2 -α-H62Q, but not AtsPLA 2 -β, -γ or -δ, as compared with leaves where AtMYB30 was expressed alone (Fig. 3 B and D) . Western blot confirmed expression of all proteins (Fig. 3C) . Finally, accumulation of HSR203J transcript, a wellknown marker of HR cell death in tobacco (16) , was significantly higher in N. benthamiana leaves coexpressing AvrRpt2 and AtMYB30 compared with those expressing AvrRpt2 (Fig. 3E) . However, the AtMYB30-mediated overaccumulation of HSR203J was lost when AtsPLA 2 -α, or AtsPLA 2 -α-H62Q, were coexpressed with AtMYB30, providing molecular confirmation of the negative role played by AtsPLA 2 -α on the AtMYB30-mediated HR in N. benthamiana.
To determine the functional role of AtsPLA 2 -α nuclear targeting, AtsPLA 2 -α was fused to a nuclear export signal (NES; ref. 17). As AtsPLA 2 -α, AtsPLA 2 -α-YFP-NES is localized in cytoplasmic vesicles 36 hpi (Fig. S6A) . However, AtsPLA 2 -α-YFP-NES is not relocalized to the nucleus in the presence of AtMYB30, whereas a nonfunctional nes fusion (17) restored AtMYB30-mediated AtsPLA 2 -α nuclear targeting. Importantly, conductivity assays showed that, unlike the nes fusion, AtsPLA 2 -α fused to NES is not able to repress AvrRpt2-mediated HR progress in the presence of AtMYB30 (Fig. S6B) , demonstrating that AtsPLA 2 -α nuclear relocalization is necessary to mediate negative regulation of AtMYB30-mediated HR.
AtsPLA2-α Negatively Regulates AtMYB30 HR and Defense Responses in Arabidopsis. Genetic characterization of four candidate mutant lines of the SALK collection (http://signal.salk.edu) allowed us to identify one homozygous Atspla 2 -α knockout line (SALK_099415) containing a T-DNA insertion at position -43 of the predicted ORF that completely abolished AtsPLA 2 -α expression (Fig. S7 A  and B) . We first tested HR development in Atspla 2 -α mutant plants after inoculation with the bacterial strain Pseudomonas syringae pv tomato DC3000 carrying the avirulence gene AvrRpm1 (Pst AvrRpm1). In these assays, we used a bacterial inoculum of 2 × 10 6 cfu/mL to delay the timing of HR appearance and the magnitude of the response and allow clearer visualization of differential HR symptoms. Consistent with the results obtained in N. benthamiana, mutant Atspla 2 -α and 35S:AtMYB30-TAP plants overexpressing AtMYB30 showed clear HR development 64 hpi, whereas Col-0 only showed chlorosis symptoms when using these low inoculum conditions (Fig. 4A ). This phenotype was quantified by measuring the uptake of Evans blue in leaf disk assays. The Evans blue coloration peaked earlier and reached higher values in the Atspla 2 -α and 35S:AtMYB30-TAP lines than in Col-0 (Fig. 4B) , confirming the role of AtsPLA 2 -α as a negative regulator of cell death development in Arabidopsis. In addition, mutant Atspla 2 -α and 35S:AtMYB30-TAP lines, but not an AtMYB30ko mutant (18) , were more resistant to inoculation with two bacterial strains, Pst AvrRpm1 and Pst AvrRps4, as shown by reduced in planta bacterial growth compared with Col-0 plants ( Fig. 4C; Fig. S8 ).
Genetic complementation of the Atspla 2 -α mutant was performed by using a genomic AtsPLA 2 -α clone (gAtsPLA 2 -α). Three independent homozygous gAtsPLA 2 -α complemented T2 lines displayed AtsPLA 2 -α gene expression and bacterial growth rates similar to those of wild-type plants after inoculation with Pst AvrRpm1 (Fig. S7; Fig. 4C) , showing that increased resistance in Atspla 2 -α plants is causally related to loss of function of AtsPLA 2 -α.
To confirm the negative role played by AtsPLA 2 -α on AtMYB30-mediated response, Arabidopsis transgenic plants overexpressing a 35S:AtsPLA 2 -α−HA construct were generated. Expression of AtsPLA 2 -α was monitored by RT-PCR and Western blot in two T3 homozygous independent lines (Fig. S7) . To better discriminate the phenotypes shown by the different lines, plants were inoculated by using Pst AvrRpm1 with a bacterial density of 2 × 10 6 cfu/mL. As shown before, Atspla 2 -α and 35S:AtMYB30-TAP plants developed stronger HR as compared with Col-0, whereas 35S:AtsPLA 2 -α-HA plants exhibited chlorosis symptoms similar to those developed by AtMYB30ko plants (Fig. 4D) . Consistent with this observation, 35S:AtsPLA 2 -α-HA and AtMYB30ko plants were more susceptible to inoculation with Pst AvrRpm1, as shown by increased in planta bacterial growth compared with Col-0 (Fig. 4C) , strongly indicating that the HA-tagged AtsPLA 2 -α construct is functional.
Together, our results demonstrate that AtsPLA 2 -α acts as a negative regulator of Arabidopsis HR and resistance.
Temporal and Spatial Analysis of AtsPLA 2 -α and AtMYB30 Expression.
To gain further knowledge on the mode of action of AtsPLA 2 -α, wild-type Col-0 plants were inoculated with Pst AvrRpm1and leaf samples were harvested from areas both inside and immediately neighboring the infiltrated zone at different times after inoculation. AtMYB30 expression is specifically induced in the inoculated zone 4 hpi, whereas AtsPLA 2 -α expression peaks 6 hpi in the area immediately neighboring the inoculated zone (Fig. 5) . In contrast, no modification of AtMYB30 or AtsPLA 2 -α expression was observed in the adjacent or inoculated zone, respectively. As expected for a marker of the plant defense response, the expression level of PR1 increased 24 hpi in the infiltrated area (Fig. 5 Inset) . Our data indicate that the complementary character of AtsPLA 2 -α and AtMYB30 expression, from both a spatial and a temporal perspective, together with the negative control exerted by AtsPLA 2 -α on AtMYB30 activity, provide an efficient molecular mechanism that contributes to the necessary attenuation of the plant defense response.
Discussion
AtsPLA 2 -α, a Protein Partner for a Plant Transcription Factor, Negatively Regulates Plant Defense. Physical or functional interactions between cytoplasmic PLA 2 s (cPLA 2 ) and proteins involved in transcriptional regulation have been suggested in animal cells (19, 20) . In contrast, besides the more classic examples of plant MYB TFs interacting with bHLH and WD40 repeat proteins to regulate secondary metabolism and epidermal cell fate identity (21), here we report the interaction between a phospholipase and a MYB protein.
Cellular functions of the four Arabidopsis sPLA 2 s are poorly characterized, although AtsPLA 2 -α and AtsPLA 2 -β have been respectively implicated in the control of auxin transport protein trafficking to the plasma membrane and cell elongation and shoot gravitropism (22, 23) . The amino acid sequence, enzymatic properties, and expression pattern of AtsPLA 2 -α are distinguishable from those of the other three AtsPLA 2 isoforms, suggesting that it may play a distinct role that differs from that of the other AtsPLA 2 s (24) . Here, we show that the Arabidopsis TF AtMYB30 partially modifies the targeting of AtsPLA 2 -α from cytoplasmic vesicles to the nucleus, where both proteins interact. The observation that (i) AtMYB30 is not able to interact with the other three isoforms of the AtsPLA 2 subfamily, which are expressed in the same cellular compartment and at similar levels than AtsPLA 2 -α, and (ii) AtsPLA 2 -α does not interact with the unrelated nuclear MYB TF AtMYB123 strongly suggest that the detected interaction between AtMYB30 and AtsPLA 2 -α is specific and not related to protein overexpression. Interestingly, our results are reminiscent of those obtained for a cytosolic animal PLA 2 protein, which is relocalized to the nucleus upon interaction with the B-MYB TF, where it inhibits B-MYB-dependent target gene expression (20) . Moreover, the authors postulated that 5 cfu/mL. Mean bacterial densities are calculated from three independent experiments (six individual plants per experiment). *, statistical significant difference using multiple factor ANOVA (P < 0.05).
cPLA 2 would play a role in the inhibition of proliferation and cell death in the nucleus. Consistent with this hypothesis, we show that down-regulation of AtMYB30 transcriptional activity by AtsPLA 2 -α correlates with the inhibition of the plant hypersensitive cell death. The resemblance between both processes represents an example of the still poorly documented conservation of the mechanisms controlling cell death in plants and animals.
Participation of sPLA 2 s in host defense, either as major antibacterial factors or as biologically active molecules modulating immune or inflammatory responses, has been documented in animal cells (25, 26) . Experimental evidence of the involvement of sPLA 2 s in plant defense is, in contrast, more limited. Similar to the eicosanoid pathway in animals, the plant octadecanoid pathway leads to the production of oxylipins and jasmonic acid, which play important roles in cell death and plant defense signaling against pathogens and herbivores (27, 28). Elicitor-induced PLA activity has been reported in a variety of plant pathogen interactions (29, 30) . These and other studies suggest that PLA activity is involved in the plant response to pathogen elicitors, but the nature of its involvement remains unclear.
To our knowledge, this is the first report of direct involvement of a sPLA 2 in the regulation of cell death and plant-resistance responses. Based on our data, we propose that AtsPLA 2 -α may control AtMYB30-mediated response through the physical interaction between the two proteins rather than through a lipid signal produced by AtsPLA 2 -α. In agreement with this assumption, new functions have been attributed to sPLA 2 s that do not require enzymatic activity in animal cells. For example, it has been reported that sPLA 2 s may serve as high-affinity ligands for cell surface receptors (31) or be able to bind proteoglycans with high affinity because of their overall positive charge (32) . Although our knowledge of the cellular functions of plant PLAs is limited, our work suggests that, similar to animal PLAs, their functions may extend beyond those related to their catalytic activities.
Nuclear Translocation of AtsPLA 2 -α as Another Example of Protein Trafficking Toward the Nucleus for Defense-Associated Gene Regulation. Accumulating evidence indicates that spatial restriction of defense regulators by the nuclear envelope and stimulus-induced nuclear translocation constitutes an important level of defenseassociated gene regulation in plants. Some R proteins, defense regulators, and essential components of the Arabidopsis immune response traffic between the cytoplasm and the nucleus as part of a key process in plant innate immunity that provides a possible framework for defense signal trafficking between the two compartments (33, 34) . Finally, cytoplasmic retention of inactive TFs or transcriptional regulators, and their activation and signaldependent translocation into the nucleus, allows plants to rapidly connect signal perception at the cell surface, and cytoplasmic signal transduction, to defense gene activation in a stimulusdependent manner (35) .
At least one chloroplastic and two endomembrane proteins have been reported as being relocalized to the nucleus. NRIP1, a tobacco rhodanase sulfurtransferase that normally localizes to the stroma of choroplasts, is recruited to the cytoplasm and nucleus by the tobacco mosaic virus p50 effector in a process that, similar to AtsPLA 2 -α, is independent of the enzymatic activity of NRIP1 and important for plant cell death and defense responses (36) . The Ralstonia solanacearum effector PopP2 induces nuclear targeting of the cysteine protease RESPONSIVE TO DEHY-DRATATION19 (RD19), otherwise localized to mobile vacuoleassociated vesicles and destined to the lytic vacuole (37) . The tomato LeCp vacuolar protease acts as a nuclear TF following treatment with the EIX elicitor (38) . Although, as in our case, details of the molecular mechanism behind the nuclear relocalization of these proteins remain unknown, these important findings strengthen the biological significance of our data. It has been proposed that EIX and PopP2 might trigger a vacuole membrane collapse leading to the respective release of LeCp and RD19 from vacuole-associated compartments into the cytoplasm, where they may become available for SUMOylation, thereby allowing their nuclear targeting. Similarly, AtMYB30 might release AtsPLA 2 -α from vesicle-associated compartments to the nucleus via an unknown mechanism that may or may not involve SUMOylation. Intriguingly, the SUMOplot program (www.abgent.com/tools/ sumoplot) predicts two lysine residues in AtsPLA 2 -α (K81, K146) with high probability of being SUMOylated. The export of AtsPLA 2 -α may be similar to the release of procell death signals from the mitochondria, such as cytochrome c, during the initial steps of apoptosis in animal cells (39) . Binding of AtMYB30 to AtsPLA 2 -α may mask an AtsPLA 2 -α vesicle targeting signal, or AtMYB30 may indirectly disrupt global vesicle sorting affecting AtsPLA 2 -α translocation. Alternatively, we cannot rule out that AtMYB30 may intercept AtsPLA 2 -α on its way to the extracellular space via retrograde transport from the endomembrane system, which has some continuity with the nuclear envelope. Control of AtMYB30 Activity. Plant resistance to disease is a costly response, intimately connected to general plant developmental processes, which reduces the fitness of the host in the absence of disease (40) . Mutants with constitutively active defense responses, or with HR lesion-mimic phenotypes, often show stunted growth and low fertility. Therefore, defense responses need to be tightly regulated to be not only efficient but also beneficial to the plant. A model that illustrates the complementary character of the expression pattern of AtsPLA 2 -α and AtMYB30 is presented in Fig.  S9 . In this model, AtsPLA 2 -α low expression level in the inoculated zone allows only weak repression of the activity of AtMYB30. In contrast, in the leaf area immediately neighboring the inoculated zone, AtsPLA 2 -α expression is high enough to act as an efficient negative regulator of AtMYB30 action by sequestering AtMYB30 and preventing it from activating its targets. According to this model, it is tempting to speculate that the complementary character of AtsPLA 2 -α and AtMYB30 expression, together with the negative control exerted by AtsPLA 2 -α on AtMYB30 activity, provide an efficient mechanism to restrict HR development to the inoculated zone, thereby preventing spreading of cell death throughout the leaf. However, Atspla 2 -α mutant plants do not show spreading HR after pathogen challenge, showing that the negative regulation exerted by AtsPLA 2 -α on AtMYB30 action is not the only factor controlling HR restriction to the inoculated zone. We thus propose that AtsPLA 2 -α represents an additional element contributing to the negative regulation of defense as part of the necessary to the fine-tuning of plant responses to pathogen attack to avoid deleterious effects to the host.
Materials and Methods

Y2H
Screening. An Arabidopsis thaliana Gal4 Y2H cDNA prey library (MatchMaker; Clontech) was generated from mRNA isolated from leaves of 4-wk-old Ws-4 plants infiltrated with the Xanthomonas campestris pv cam- The expression values were normalized by using SAND family and β-tubulin 4 genes as internal standards, and related to the value of each gene at time 0, which is set at 1. Mean and SEM values were calculated from three replicates of one representative experiment out of three.
pestris 147 strain (7) . An AtMYB30 version deleted from its C-terminal activation domain (amino acids 1-234) was used as bait for screening 2 × 10 6 independent transformants exhibiting His auxotrophy on selective plates.
Constructs. Details of cloning procedures are provided as SI Materials and Methods.
Plant and Bacterial Materials. Arabidopsis lines used in this study were in the Columbia background and grown in Jiffy pots under controlled conditions (18) . The AtMYB30ko line was described (18) . Transient expression in N. benthamiana leaves or Arabidopsis seedlings was performed as described (7, 41) . Plant inoculation with Pst AvrRpm1 or Pst AvrRps4 and in planta bacterial growth analysis was performed as described (18) . Data were submitted to a statistical analysis by using Statgraphics Centurion XV.II Professional Software (Statpoint Technologies). Normality of residues was verified by the Kolmogorov-Smirmov test. The effect of the genotype was tested by Multiple Factor ANOVA (P < 0.05). Protein Gel Blot Analysis. Protein extracts were prepared as described (7). Details of the nuclear fractionation performed according to ref. 34 are provided as SI Materials and Methods. For detection of TAP-, YFP-, myc-, and HA-tagged proteins, blots were respectively incubated with rabbit PAP soluble complex (Sigma), mouse monoclonal anti-GFP IgG 1 K (clones 7.1 and 13.1; Roche), mouse monoclonal anti-c-myc (clone 9E10; Roche), and rat monoclonal anti-HA (clone EF10; Roche) antibodies, linked to horseradish peroxidase (dilution 1:5,000). Anti-Hsc70 (plant ER, BIP) mouse monoclonal (1D9; Stressgen) was used at 1:2,000.
RNA Extraction and
Fluorescence Microscopy and FLIM Analysis. CFP and YFPv fluorescence was analyzed with a confocal laser scanning microscope as detailed in SI Materials and Methods. FLIM assays were performed as described (37) . Statistical comparisons between control (donor) and assay (donor + acceptor) lifetime values were performed by using Student's t test.
Fluorimetric GUS Assays. GUS activity was measured 36 hpi by using the substrate 4-methylumbelliferyl-β-D-glucuronide as described (7) . After protein extraction, 1 μg of total protein was used in replicates to measure enzymatic activities of individual samples.
Quantification of Cell Death. Cell death was quantified by monitoring the uptake of Evans blue (0.25%) by leaf discs from N. benthamiana leaves 48 hpi, following a described protocol (18) . For Arabidopsis assays, five leaf discs (5-mm diameter) from each infiltrated plant were harvested at the indicated times points after infiltration of Pst AvrRpm1 at 2.10 6 cfu/mL For electrolyte leakage measurements, eight leaf discs (6-mm diameter) were harvested 24 hpi, washed, and incubated at room temperature in 10 mL of distilled water before measuring conductivity.
